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[57] ABSTRACT ' v 

A method of producing mineral water comprising pre 
paring source water, dissolving'carbonic acid gas in 
the source water under a pressure preferably higher 

' than the normal pressure so as to carbonate the source 
water, and dissolving at least one kind of water 
insoluble mineral compound such 'as a mineral carbon 
ate in the carbonated water whereby the carbonated 

- source water changes. to mineral water. An apparatus 
of producing mineral water comprising means for sup 
plying source water, means for dissolving carbonic 
acid gas in the source water under a pressure prefera 
bly higher than the normal pressure so as to carbonate 
the source water, means for dissolving at least one 
kind of mineral compoundv such as a mineral carbon 
ate in 'the carbonated water. ' 

4 Claims, 6 Drawing Figures 
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APPARATUS FOR PRODUCING MINERAL WATER 
The present invention relates to an apparatus for pro 

ducing mineral water and vmore particularly to an im 
proved apparatus for producing mineral water having 
a composition similar to that of spring water. 
Various methods for arti?cially producing mineral 

water by using service water orv the like have been de 
veloped. One of the methods includes dissolving in 
source water to be treated one or more water-soluble 
salts such as acid calcium phosphate (CaH(PO4)2" 
H2O), magneseium sulphate (MgSO4-7H2O), natrium 
chloride (NaCl), calcium chloride (CaCl2), natrium bi 
carbonate _(Nal-ICO3), etc. Although the method is use 
ful for continuously producing large quantities of min 
eral water, it is inappropriate to intermittently produce 
small quantities of mineral water. Furthermore, it 
should be noted that the resultant water is permanent 
hard water containing anions such as S04“, CI” and 
POf“, which anions should bevusually removed from 
the potable water. It is, on the other hand, known that 
the spring water is a temporary hard water containing 
bicarbonate (I-ICO3“) ions. - 
Another method usually carried out by a conven 

tional water puri?er for household use or small-scale 
use merely includes passing source water through a ?l 
tration layer containing calcium carbonate (CaCO3) 
and active carbon. Although this method is effective 
for removing residual‘ chlorine and, visibleand invisible 
suspended matter from the source water, it is ineffec 
tive for producing mineral water containing a suf?cient 
amount of mineral components since calcium carbon 
ate is hardly dissolved in water. It is known in the art 
that calcite dissolves in water to such a small rate of 
from 10 to 20 ppm and aragonite dissolves in water to 

I a rate of 30 to 40 ppm even if ?owing water vat a rate 
of about 1 (liter/minute) is used. 

It is therefore a primary object of the invention to 
provide an apparatus for producing mineral water hav 
ing a composition essentially the same as the spring wa 
ter. 

It is another object to provide an apparatus for pro 
_ ducing mineral water, which is favourably employed 
- for household or small-scale use as well as for large 
scale use. 
Other and many of the attendant advantages of the 

present invention will become readily apparent to those 
‘skilled in the art as an understanding thereof is ob 
tained by reference to the following description when 
considered in connection with the accompanying draw 
ings, wherein: 
FIGS. 1 and 2 are block diagrams illustrating pre 

ferred methods according to the invention. 
FIG. 3 is a schematic view of a device according to 

the invention for dissolving in water carbonic acid gas. 
FIG. 4 is a sectional view of a device according to the 

invention for mixing mineral component with the car 
bonated water produced by the device of FIG. 3. 
FIG. 5 is a longitudinal sectional view of the device 

of FIG- 3. 
FIG. 6 is a cross-sectional view of the device of FIG. 

3, wherein left-hand and right-hand portions are re 
spectively taken along lines A--A' and B--B' shown in 
FIG. 5. 
Brie?y described, one embodiment of the invention 

comprises preparing a kind of source water, dissolving 
carbondioxide (CO2) in the prepared source water 
under a pressure preferably higher than the normal 
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pressure so as to carbonate the source water to a de 
sired degree, and passing the carbonated water through 
a layer containing one or more mineral components 
which are water-insoluble but soluble in acid, so that 
mineral water suf?ciently containing the mineral com 
ponents is obtained since the mineral components are 
dissolved in the carbonated water through neutraliza 
tion. v 

Referring now to the drawings, and more speci?cally 
to FIG. I there is shown sequential steps of a preferred 
method according to the invention. As shown, there is 
prepared a kind of source water, for-example, usual ser 

. vice water, softened water, distilled water, water 
treated by cation exchanger, etc. The source water is 
then mixed with carbonic acid gas under a predeter 
mined pressure which is preferably slightly larger than 
the normal pressure, that is about 1.0 kglcmz, so that 
carbonated water is produced since the water reacts 
with the carbonic acid gas through the following reac 
tion: - ' ' 

CO2 + H2O —-> I-IZCO3 (1) 

I It should be understood that the above reaction (1) 
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preferably proceeds under the high pressure since the 
carbonic acid gas rapidly and suf?ciently dissolves in 
water under such high pressure. The resultant carbon 
ated water is then mixed with one or more water insolu~ 
ble mineral compounds each containing a mineral com 
ponent and being soluble in acid, so that the mineral 
components of the mineral compounds dissolve in the 
carbonated water which then becomes mineral water. 
The carbonated water is, for example, mixed with the 
mineral compounds through ?ltration by a ?lter me’ 
dium containing the mineral compounds. The ?lter me 
dium preferably mainly comprises calcium carbonate 
and may further contain'a trace of magnesium carbon 
ate. The ?lter medium'may further contain some other 
mineral compounds soluble in acid'and containing Fe, 
Mn, K,and Ni. Pegmatite can be used for the mineral 
compound. Carbonates, for example, reacts with the 
carbonated water through the following reactions: 
CaCOa ‘l’ H2CO3 "* Ca(HCO3)2 (2) 

' FIG. 2 illustrates another‘ method of the invention - 
which has the same steps as that of FIG. 1 except that 
this method includes puri?cation step before the step 
of dissolving carbondioxide in the source water. This 
method is useful when usual service water or the like 
which contains unwanted impurities such as residual 
chlorine and, visible and invisible suspended matter is 
used. The water puri?cation can be achieved by using 
active carbon ?lter or a usual water puri?er. 

In FIG. 3, a carbonating element of an apparatus ac 
cording to the invention is shown, which carbonating 
element comprises a body 10. The body 10 has a car 
bonic acid gas inlet 11, a starting water inlet 12, a car 
bonated water outlet 13, a carbonic acid gas pressure ' 
adjustment l4 and a lever 15. To the carbonic acid gas 
inlet inserted is a cap member 16 connected to an 
adapter 17 for receiving a carbon dioxide tank 18 con-~ 
taining pressurized and liquidi?ed carbondioxide. The 
carbonating element is so arranged that the liquidi?ed 
carbondioxide in the tank 18 is introduced through the 
carbonic acid gas inlet 11 into the body 10 when the 
lever 15 is rotated through a certain angle. The source 
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water is, at the same time‘, introduced through the inlet 
12 into the body and mixed with the carbonic acid gas 
from the tank 17 so that the source water is changed to 
carbonated water. The carbonated water then flows out 
through the outlet 13. 

In FIG. 4, a mineral mixing element to be combined 
with the carbonating element of FIG; 3 is shown, which 
comprises a tank 20 having a carbonated water inlet > 
21. The inlet 21 is connected to the carbonated water 
inlet 13 of the carbonating element so that the carbon 
ated water flows into the tank 20. An outlet pipe 22 is 
coupled with thetank 20 through an opening formed 
at the ‘ceiling of the tank 20. An air relief aperture 
capped with a cap 23 is formed at the ceiling of the 
tank 20. A ?ltration element 24 of cartridge type ‘is 
connected to the inner end of the outlet pipe 22 so that 
the ?ltration element 24 is suitably positioned within 
the tank 20. The ?ltration element 24 includes a hous 
ing 25 having an inlet 26 and an air relief opening 27 
at the bottom and ceiling thereof. The inlet 26 may be 
sealed by a suitable member 28 such as a Water-soluble 
adhesive tape so as to prevent unwanted substances 
from entering the housing 25 before operation. The air 
relief opening 27 is provided with a ?lter allowing air 
and water to pass therethrough but preventing pow-_ 
dered or granulous substance from passing there 
through. A perforated plate 30 divides‘the housing 25 
into-upper and lower compartments. A ?ltration layer 
31 composed of granulous or powdered ?ltration mate 
rial such as mineral car'bonate is formed on the upper 
surface of the perforated plate 30. The ?ltration layer 
‘30 may further inc-lude'active carbon when the source 
water includes residual chlorine. A?ltration cloth ele— 
ment 32 surrounds or envelopes the inner one end of 

_ the outlet pipe 22. 

When the carbonated water from the carbonating el 
ement ?ows through the inlet 21 into the tank 20, the 
member 28 of the ?ltration element 24 is immersed in‘ 
the carbonated water so that the member 28 dissolves 
in the carbonated water whereby the carbonated water 
enters throughthe inlet 26 the lower compartment of 
the housingv 25. The carbonated water uniformlyw 

passes through the perforated plate 30 and the ?ltra 
tion layer 31'. It is. in this instance, to be noted that car 
bonic acid gas which has not reacted with the source 
water stores in the form of bubles on the lower surface 

- of the perforated plate 30 thereby causing the carbon 
ation of the source water to suf?ciently proceedfl'he 
upward flow of the carbonated water passed through 
the perforated plate 30 causes to stir the granules of the 
layer 31 with the result that small granules uniformly 
adheres on the outer surface of the ?ltration cloth ele 
ment 32 because of ?ltration resistance of the cloth of 
the cloth element 32 and that relatively large granules, 

. on the other hand, circulate in the housing 25 riding the 
turbulent flow of the water, whereby the carbonated 
water preferably rapidly and suf?ciently reacts with the 
filtration compounds through such reactions as the re 
actions (2) and (3) and is changed to mineral water. 
The mineralwater passes through-the ?ltration cloth 
element 32 and flows out throughlthe outlet pipe 22. 
FIGS. 5 and 6 illustrate, in more detail, the carbonat 

ing element of FIG. 3. As shown, the body 10 generally 
includes a pillar-shaped central member 40, and ?rst 
and second cap members 41 and 42 each coupled to 
each side end of the central member 40 by means of 
screw. These members 40, 41 and 42 may be integrally 
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4 
formed or otherwise formed, if desired. The central 
member 40 has at its side portion the carbonic acid gas 
inlet port 11 into~which one end portion of the cap 
member 16 is screwed and seated through a sealing 
member 43 on the bottom of the‘ inlet port 11. The cap 
member 16 has a bore longitudinally extending there 
through. A sealing member 44 is provided on the pe- . 
ripheral wall of the one end portion of- the adapter 17. 
One end portion of the adapter 17 is inserted into the 
bore of the cap member 16 and screwed into the cap 
member 16. The adapter 17 has a bore extending there 
through. The outlet end of the tank 18 is screwed into 
the bore of the adapter 17 and hermetically sealed by 
a sealing member 45. A pin member 46 havingv a sharp 
end is fastened within the bore of the cap member 16. 
The pin member 16 is effective for destroy a plug of the 
outlet of the tank'18. In the central member 40 formed 
is an‘ axially extending bore 47 which is divided into a 
reserve chamber 48 and a primary gas pressure adjust 
ing chamber 49 by a valve seat 50. The reserve cham 
ber 48 communicates through ‘a ?lter 55 with the inlet 
port 11. The valve seat 50 having therein a bore which 
receives a valve element 51 and has at its bottom an 
opening 52. The‘valve element 51 is rightward biased 
through a spring seat 53 by a resilient member 54 pro 
vided within the reserveichamber 48 so as to shut the 
opening 52. The reserve chamber 48 communicates’ 
with the inlet port 11 by Way of a ?lter 55; A sealing 
member 56 is provided at one end surface of the valve 
element 51 so that the valve element 51 can hermeti 
cally close the opening 52. A groove 57 is formed on 
the peripheral wall of the valve element 51. A push rod 
58 is inserted into the opening 52 until one end of the 
push rod 58 abuts upon the valve element 51. A dia 
phragm 59'i_s hermetically fastened on the open end of 
the bore 47 by the ?rst cap member 41 so as to de?ne 
the primary pressure adjusting chamber 49. The first 
cap member 41 has therein a recess 60, having an aper 
ture' 60a, in which recess a resilient member 61 is ac 
commodated, seating at its one end on a spring seat 62. 
'The spring seat 62 faces the bottom of the recess 60 
and engages with oneend of the adjustment 14 screwed 
with the bottom wall of the cap member 41 and a lock 
nut 64. A diaphragm push member 65 is urged to the 
left by the resilient member 61 and therefore abuts with 
a head of the push rod 58 by way of the diaphragm 59. 
The second cap member 42 is screwed into a recess 66 
formed at the other end of the central member 40. A 
guide member 67 is ?xed and urged to the right by the 
capmember 42 so as to press an elastic valve sheet 68 ‘ 
composed of synthetic rubber and te?on (poly?uoro 
ethylene ?ber) sheets 68a and 68b onto the bottom of 
the recess 66. At the central portion of the bottom of 
the recess 66 formed in a small circular recess 69 com 
municating through a'conduits 7.0 with an inlet port 71 
of a secondary pressure regulator valve 72 having a 
valve element 73 screwed into a radially directed bore 
74 communicating ‘with the inlet port 71. The valve ele 
ment 73 has a conical head 75 partially inserted into 
the inlet port 71 and de?ning a secondary pressure ad 
justing chamber 76'. A lock nut 77 is coupled with the 
head portion of the valve element 73. An elastic sealing 
member 78 is provided with the valve element 73 so as 
to hermetically seal the chamber 76. The chamber 76 
has an outlet port 79. At the bottom of the recess 66 I 
formed are ?rst, second and third annular grooves 80, 
81 and 82 which are generally concentric with the re 
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cess 69. The ?rst groove 80 communicates through a 
conduit 83 with the ?rst pressure adjusting chamber 
47. The second annular groove 81 communicates 
through a conduit 84 with the outlet port 77. The con 
duit 84 is, in FIG. 5, shown in broken lines in a way dif 
ferent from in FIG. 6 for the sake of compression. The 
second annular groove 81 communicates through a 
pair of conduits 85 and 85' with the outlet port 13 
formed in the central member 40. The third annular 
groove 82 communicates through a pair of conduits 86 
and .86’ with the inlet 12. An actuating rod 87 is cou 
pled with the cap member 42 and urged to the right by 
a resilient member 88 interposed between the cap 
member 42 and the rod 87. One end of the rod 87 is 
screwed with a hub 89 of the lever 15 and the other end 
is formed into a pressure ring 90 coupled with the guide 
member 67 for pressing the valve sheet 68 onto the bot 
tom of the recess 66. A stopper 91 for stopping thero 
tation of the lever 15 is screwed into a side portion of 
the outer end of the cap member 42. 
With the above-stated arrangement, the liquidi?ed 

carbonic acid gas ?ows through the ?lter 55 in the re 
serve chamber 48. When the gaseous pressure in the 
chamber 49 remains relatively low, a leftward force ex 
erted on the push rod 58 mainly caused by the resilient 
member 61 exceeds rightward force exerted on the 
push rod 58 caused by the resilient member 54 with the 
result that the push rod 58 slightly moved to the left to 
open the opening 52. At this instant, the carbonic acid 
gas in the chamber 48 flows through the groove 57 and 
a slit between the opening 52 and the push rod 58 into 
thechamber 49 so that the carbondioxide gasi?es in 
the chamber 49 thereby to increase the gaseous pres 
sure of the chamber 49. When the gaseous pressure in 
the chamber 49 reaches a predetermined level, the left 
ward and rightward forces exerted on the push rod 58 
come in an equibrium, so'that the push rod is restored 
to close the opening 52. Consequently, the gaseous 
pressure in the chamber 49 is maintained at apredeter 
mined primary pressure. The primary pressure is regu 
lated by adjusting the adjustment 14. The gasi?ed car 
bonic acid gas in the chamber 49 is led through the 
conduit 83 to the ?rst annular groove 80. The source 
water supplied to the inlet 12; on the other hand, ?ows 
through the conduits 86 and 86' into the third annular 
groove 82. I ‘ 

The lever 15 is initially rotated until the actuating rod 
87 tightly presses the annular valve sheet 68 onto the 
bottom of the recess 66. The central recess 69 and ?rst 
annular groove 80 are separated from each other by the 

- valve sheet 68. The second and third annular grooves 
81 and 82' are also separated from each other by the 
valve sheet 68. > 

When the lever 15 is rotated to attach the stopper 91, 
the actuating rod 87 moves to ‘the left thereby allowing 
the pressurized carbonic acid gas in the groove 80 to 
?ow beneath the valve sheet 68 into the central recess, 
69. The carbonic acid gas in the recess 69 is led 
through the conduit 70 to the inlet port 71 of the valve 
72. The valve element 73 is adjusted to slightly open 
the inlet port 71 so as to allow the carbonic acid gas led 

' to the inlet port 71 to pass through the inlet port at a 
desired rate whereby the gaseous pressure in the cham 
ber 76 is maintained at a predetermined level. The car 
bonic acid in the chamber 76 ?ows through the conduit 
,84 in the second annular groove 81. Since, at this in 
stant, the source water in the third annular groove 82 

15 

20 

6 
flows beneath the valve sheet 68 into the second annu 
lar groove 81, the source water are mixed with the car 

- bonic acid gas in the second annular groove 81 and car 
bonated through the reaction (1). The carbonated 
water is delivered through the conduits 85 and 85' to 
the outlet port 13. ' 

It is, in this instance, to be noted that the inner pres 
sure, in the tank 18 largely varies in dependence on the 
ambient temperature variation. When‘, for example, the 
inner pressure of the tank 18 is 30 kg/cm2 at 0°C, the 
pressure becomes 120 , kg/cm2 at 35°C. The above 
stated carbonating'element according to the invention 
can, nevertheless, desiredly controls the gaseous pres 
sure of the carbonic acid gas to be' mixed with the 
source water since the carbonating element gasi?es the 
pressurized or liquidi?ed carbondioxide through two 
steps. 
Furthermore, since the apparatus of the invention 

?rst carbonates the source water by the carbonating el 
ement and makes the carbonated water to rear with the 

» mineral compounds, the resultant mineral water con 

25 

' tion compound. 

40 

tains sufficient quantities of mineral components and 
has a composition substantially the same as that of the 
spring water. I 

In addition, it should be appreciated that since the 
apparatus of the invention is compact in construction 
and economical in cost, and controlled by simple oper 
ation, the apparatus can be favourably used for house 
hold use, marine use, polar-region use, etc. 

EXAMPLE 
A method according to the invention was carried out 

by the apparatus of ‘the invention. 
A service water containing 40 ppm of total hardness 

is American hardness was used for the source water. A 
mixture of 900 gram calcium carbonate powder and 
100 gram active carbon powder was used for the ?ltra 

When the ?ltration cloth was 4,000 cm2 and the 
source water of a water pressure of l kg/cm2 was sup 
plied at a pressure of l kglcmz, mineral water was ob 
tained at a rate of 2 liters/minute. The resultant mineral 
water was 25 ppm in acidity, and 6.8 in pH. 
When the pressure of the carbonic acid gas was 

changed the mineral component contained in the resul 
tant mineral water was changed from 40 to 200 ppm of 
total hardness in American hardness. It is known that 
a desireble hardness of potable water is from 80 to v150 
ppm 
Futthermore, the apparatus of the invention pro 

duced mineral water of a desired hardness when the ap~ 
\ paratus was operated after such a long cessation as 16 
hours. , 

What is claimed is: ' 
1. An apparatus of producing mineral water, which 

comprises: ‘ 

?rst means for supplying source water; _ 
second means for supplying carbonic acid gas; 
third means mixingsaid source. water with said car 
bonic acid gas so as to carbonate the source water; 
and - 

fourth means for mixing the carbonated water with at 
least one kind ‘of water-insoluble mineral com 
pound containing a mineral component so that said 
source water changes to mineral water. 

2. An apparatus as claimed in claim 1, in which said 
secondmeans include ?fth means for supplying pres 
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_ surized carbonic acid gas; and sixth means for reducing 
the pressure of the carbonic acid gas to a predeter 
mined pressure higher than the normal pressure. 

3. An apparatus as claimed in claim 1, in which said 
sixth ‘means includes a ?rst pressure adjusting means 
for reducing the pressure of the supplied pressurized 
carbonic acid gas to a primary pressure and a second 
pressure adjusting means for further reducing the re 
duced pressure of the carbonic acid gas to a secondary 
pressure higher than the normal pressure. 

4. An apparatus as claimed in claim 1, in which said 

5 

8 
fourth means includes a ?lter element consisting of a 
housing having an inlet at the bottom thereof and an 
outlet pipe passing through the ceiling thereof, a perfo 
rated plate dividing the housing into a lower compart 
ment communicating with ‘said inlet and an upper com 
partment communicating withvthe inner open end of 
said outlet pipe, granuluous substance disposed on the 

- upper surface of said perforated plate and containing 
.. said mineral compound, and a filtration cloth enclosing 

20 

said inner end of the outlet pipe. - 
* * =|= * * 
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